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ABSTRAK 
Bahan-bahan pozzolanik seperti Processed Spent Bleaching Earth (PSBE) telah 
digunakan secara meluas sebagai bahan pengganti simen separa dalam pembinaan 
konkrit kerana sifat pozzolannya. PSBE adalah sisa pepejal yang dihasilkan daripada 
proses pelunturan dalam industri minyak sawit dengan menggunakan pengekstrakan 
pelarut minyak mentah. Dalam kajian ini, kesan PSBE dan serat kenaf pada 
kebolehkerjaan, haba penghidratan dan kekuatan mampatan konkrit berbuih telah 
disiasat. Ini adalah tiga campuran yang telah disediakan iaitu konkrit berbuih (FC), 30% 
PSBE (PFC) dan 30% PSBE + serat kenaf (PKC). Semua campuran telah diuji dengan 
ujian kebolehkerjaan terlebih dahulu. Dari eksperimen ini, didapati PKC mempunyai 
aliran aliran terendah, iaitu sekitar 8% lebih rendah berbanding dengan FC. Untuk haba 
ujian penghidratan, keputusan telah membuktikan bahawa PKC menghasilkan konkrit 
berbuih yang mempunyai suhu puncak terendah, iaitu 7% dan 25% lebih rendah daripada 
FC untuk 150x150x150mm dan 300x300x300mm saiz kubus. Selain itu, diperhatikan 
bahawa PKC menggunakan masa terpanjang untuk mencapai suhu puncaknya 
berbanding dengan FC sebanyak 30% dan 45% lebih lama untuk saiz kiub 
150x150x150mm dan 300x300x300mm. Akhir sekali, bagi ujian mampatan, ia 
menunjukkan bahawa PFC mempunyai kekuatan mampatan tertinggi selama 7, 28 dan 
60 hari berbanding yang lain. Ringkasnya, berdasarkan pemerhatian dan keputusan yang 
diperolehi oleh kajian ini, dapat disimpulkan bahawa kehadiran PSBE yang bertindak 
sebagai pengganti simen separa adalah bermanfaat, terutamanya untuk pengeluaran 
konkrit berbuih. 
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ABSTRACT 
Pozzolanic materials such as Processed Spent Bleaching Earth (PSBE) have been widely 
used as a partial cement replacement material in concrete construction due to its 
pozzolanic properties. PSBE is solid waste generated from the bleaching process in the 
palm oil industry by using solvent extraction of crude oil. In this study, the effects of 
PSBE and kenaf fiber on workability, the heat of hydration and compressive strength of 
foamed concrete investigated. These are three mixtures that have prepared, namely 
foamed concrete (FC), 30% PSBE (PFC) and 30% PSBE + kenaf fiber (PKC). All the 
mixtures have been tested with the workability test first. From the experiment, it found 
that PKC has the lowest flowability, which is about 8% lower compared with FC. For the 
heat of hydration test, the results have proved that PKC produced foamed concrete that 
has the lowest peak temperature, which is 7% and 25% lower than FC for 
150x150x150mm and 300x300x300mm cube sizes. Other than that, it observed that PKC 
consumed the longest time taken to achieve its peak temperature compared with FC by 
30% and 45% longer for 150x150x150mm and 300x300x300mm cube sizes. Lastly, for 
the compression test, it shown that PFC has the highest compressive strength for 7, 28 
and 60 days compared to others. In a nutshell, based on observations and results obtained 
by this study, it can be concluded that the presence of PSBE that act as partial cement 
replacement is a beneficial, especially for the production of foamed concrete. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
Nowadays, foamed concrete commonly used for the construction of large 
lightweight component such as beams and partitions rather than using the normal 
concrete because of its advantages. Foamed concrete consists of random air voids caused 
by the air bubbles created from the mixture of foaming agents in a mortar (Amran, 
Farzadnia, & Ali, 2015). The foaming agent used during the mixing process of foamed 
concrete must produce air bubbles that can withstand with a high level of stability and 
can resists to the physical and chemical from the mixing, placing and hardening process 
of foamed concrete.  
Foamed concrete has unique properties such as low density which can help to 
reduce the structural dead loads. Furthermore, the low density of this concrete can reduce 
the labour cost as only a small amount of workers needed to manage and handle the 
construction. In addition, the transportation cost can be saved too. The lightweight 
properties of foamed concrete make the transportation cost of precast structure from the 
factory to the construction site cheaper because only smaller lorries or trailers needed to 
transport them compared with the structure made up of normal concrete. Besides, it 
enhances the fire resistance, thermal conductivity and sound absorbance due to its textural 
surface and microstructural cells. Other than that, foamed concrete also have high 
flowability, which they can compact themselves significantly, and reduce the dependency 
towards the usage of the vibrator. 
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Thus, this study will describe the results of a laboratory-based finding on 
temperature profiles that may arise in foamed concrete due to hydration of cement and 
their effect towards the cube strength. The use of processed spent bleaching earth also 
was investigated to reduce the temperature rises. Furthermore, this study will consider 
whether the temperature profiles and strengths can be estimated. 
1.2 Problem of Statement 
The more excessive construction that uses normal concrete rather than foamed 
concrete will lead the cutting of landfills activities happened continuously to produce the 
aggregates. Cutting of landfills will cause the destruction of the environment and 
disturbance towards the wildlife and aquatic ecosystem. Besides, cutting of landfills also 
may lead greenhouse effect to occur at the surrounding area where the development took 
place as trees and landfills will be cut down to get the construction materials from under 
the ground, which is the aggregates. The ecosystems of aquatic life also will be disrupted 
and the water quality at the river located near to the construction area become worse 
because of the flow of muddy water from the cut of landfills area will flow into the river.  
Other than that, the cost of production of normal concrete is more expensive 
compared with foamed concrete. This happened because the production of normal 
concrete required aggregates, which not necessary for the production of foamed concrete. 
The labour cost to produce the normal concrete also higher than the labour cost for the 
production of foamed concrete as more workers needed to construct the structure using 
normal concrete because of high-density behaviour. Finally, high density of normal 
concrete cause the cost of the transportation for normal concrete is more expensive than 
the foamed concrete too as the precast structure made up by using normal concrete 
required larger size of transportation in order to be transported from the factory to the 
construction site compared with the structure made up of foamed concrete (Amran et al., 
2015). 
Besides, the production of concrete will produce carbon dioxide (CO2) gaseous. 
The CO2 produced due to the chemical effect that took place when the cement added with 
the water during the mixing and curing process. The CO2 released towards the 
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atmosphere. Abundant CO2 will cause greenhouse effect happened. The more the 
construction occurs, the more the CO2 gaseous released. 
Lastly, cracking of concrete usually occurred at large structures due to some 
factors such as heat of hydration. The heat of hydration can be defined as a chemical 
reaction in which the major compounds in cement form chemical bonds with water 
molecules and become hydrates or hydration products. The larger the surface of a 
structure, the higher the heat of hydration. This is why cracking usually occur at large 
massive structure. 
1.3 Objectives 
The objectives of this study are: 
i. To identify the flow values due to the presence of kenaf and processed spent 
bleaching earth (PSBE) on foamed concrete workability. 
ii. To determine the effect of kenaf and processed spent bleaching earth (PSBE) on 
foamed concrete compressive strength. 
iii. To determine the effect of kenaf and processed spent bleaching earth (PSBE) on 
the hydration of foamed concrete. 
 
1.4 Scope of Research 
This research was done to determine the workability of fresh, foamed concrete. 
Other than that, this research also was carried out to determine the compressive strength 
and heat of hydration of foamed concrete too. The workability test was carried out first 
before the concrete poured into the moulds according to ASTM C230/C230M Standard 
– Standard Specification for Flow Table for Use in Tests of Hydraulic Cement. The cube 
beams with a dimension of 150mm x 150mm x 150mm and 300mm x 300mm x 300mm 
were used for the heat of hydration test as followed to ASTM C186-17 – Standard Test 
Method for Heat of Hydration of Hydraulic Cement. Besides, the cube beams with a 
dimension of 150mm x 150mm x 150mm were used for compressive strength test as 
referred to ASTM C109 Standard-Standard Test Method for Compressive Strength of 
Hydraulic Cement Mortars. 
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